Sex-linked hepatic uroporphyria and the induction of cytochromes P450IA in rats caused by hexachlorobenzene and polyhalogenated biphenyls.
A marked sex difference in the development of uroporphyria occurred after administration of polychlorinated and polybrominated biphenyls (PCBs and PBBs), as well as hexachlorobenzene (HCB), to F344 rats for 15 weeks. Thus the propensity of female rats to develop uroporphyria appears to be a general response to this class of halogenated chemicals. A heat-stable inhibitor(s) of liver uroporphyrinogen decarboxylase was extractable from uroporphyric livers. Although oxidation of uroporphyrinogen I to uroporphyrin I by hepatic microsomes from rats pretreated with porphyrogenic regimes of HCB and PCBs was induced, there was no correlation with the in vivo sex difference in porphyria development. Levels of total cytochrome P450 and pentoxyresorufin and benzyloxyresorufin dealkylase activities (associated with cytochrome P450IIB1) were greater in microsomes from control, HCB, PCB and PBB treated male rats than females. In contrast, ethoxyresorufin deethylase activity (associated with cytochrome P450IA1) was always significantly greater in females. These findings were confirmed by immunoblotting with polyclonal antibodies to cytochromes P450IA1, IA2 and IIB1. Immunocytochemical studies showed that, even after 30 weeks of HCB exposure, cytochromes P450IA1 and P450IA2 were still more highly induced in female liver, especially in the centrilobular region. The results are consistent with the association of cytochrome P450IA isoenzymes with uroporphyria development, although the sex difference in P450IA levels alone may not be marked enough to provide the complete explanation for the pronounced susceptibility of females to HCB.